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Applying this concept requires a proper definition of its components in measurable terms and a clear way to 
evaluate the progress Prescott-Allen, 2001. We agree with these authors and we have to admit that for 
implementing this concept, we need methods, instruments and indicators for measuring, evaluation and 
monitoring.  
Eco efficiency is one of the instruments that companies could use for achieving sustainable development. 
“The concept of eco-efficiency … arrived as a result of the need for instruments that can translate sustainable 
development into working targets” Eik, 1998. Implementing eco-efficiency through all the stages of a business 
life cycle guarantees the business success and the profit of the investment.  
The goal of this paper is analyzing sustainability from investment perspective in an area weakly approached, 
the one of wine industry. The article submits a theoretical approach, from a microeconomic point of view.   
To accomplish this analysis, we have examined the current state of the more important initiatives regarding 
sustainable practices in the field, at an international level. We have studied the main academic approaches 
regarding the sustainability of wine industry and the eco-efficiency concept. In the next part of the paper, we 
have build up a system of indicators that can be used in measuring the investments’ eco-efficiency in this area. 
This set of indicators can be adapted according to different important factors which influence the investment 
project.   
Approaching investment in terms of eco-efficiency comes from the need of materializing sustainable 
development and implementing this ambiguous concept through concrete measures. Implementing 
sustainability in winemaking industry consists in Environmental soundness, social Equity and Economic 
feasibility needed for implementation and maintenance SWP Workbook, 2013. So far, the sustainability in 
wine industry in terms of investments’ eco-efficiency is been less studied. 
By the current paper, we try to encourage the theoretical and practical research of this domain from 
investment perspective. The paper is a continuation of previous studies regarding sustainability in wine 
industry Olaru and Marinescu, 2013. 
2. Research method 
To understand the current state of concerns on the sustainable development in the wine industry, we have 
made documentation regarding the most important initiatives at a global level. There was analyzed the 
organizations built up to serve this purpose and the programs these organizations have initiated to promote and 
implement sustainable practices. There was done an analysis of the literature, to identify the trends related to 
this subject. For this, it was consulted databases like: Science Direct, Emerald, SpringerLink, Taylor and 
Francis, EBSCO, JSTOR, but also other sources concerning this issue. The search was made by the following 
keywords, relevant to the studied topic: “wine industry”, ”winegrowing”, “sustainable development”, “eco-
efficiency”, ”sustainable investments”, “eco-efficiency indicators”. 
2.1. Sustainability initiatives in the wine industry 
First practical attempts to approach the wine industry in terms of sustainable development are, mostly, 
coming from wine-producing countries from outside Europe. USA, Australia, New Zeeland, South Africa are 
among the countries that have developed programs and founded organizations that have as a main task 
promoting sustainability in wine industry (Table 1). The first wine sustainable program (Integrated Pest 
Management) was launched in USA in the beginning of the ’90, by Lodi Winegrape Commission from 
California and it marked the moment when the investments in sustainable practices started Ross and Golino, 
2008. This program was a good starting point for other initiatives in the USA and in other countries. 
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Table 1. Organizations and programs regarding sustainable development in the wine industry 
Country Organization Program Year 
USA California Sustainable Winegrowing Alliance Sustainable Winegrowing Program (CSWA) 2003 
Australia 
Autralian Government - Department of Agriculture, 
Fisheries and Forestry and  Winemakers Federation of 
Australia 
Australian Wine Industry Stewardship 
Programme (AWIS) 2005 
New Zealand New Zealand Winegrowers Sustainable Winegrowing New Zealand (SWNZ) 1995 
South Africa South African wine industry Integrated Production of Wine (IPW) 1998 
France Association “Vignerons en Développement Durable” Sustainable winegrowing concept 2012 
Source: authors’workbased on data from California Sustainable Winegrowing Alliance, Russell (2009), New Zealand Winegrowers, The 
Integrated Production of Wine, Les Vignerons en Développement Durable 
There have been developed a few important international initiatives. One of these is the one proposed by 
International Federation of Wine and Spirits (FIVS), which elaborates in 2006 The Global Wine Sector 
Environmental Sustainability Principles (the “Principles”) FIVS, 2006. Another similar action belongs to 
International Organisation of Vine and Wine (OIV) which prepares a guide for sustainability in wine industry, 
named OIV Guidelines for Sustainable Vitiviniculture: Production, Processing and Packaging of Products 
(OIV, 2008). Sustainability is defined in this document as a “Global strategy on the scale of the grape 
production and processing systems, incorporating at the same time the economic sustainability of structures and 
territories, producing quality products, considering requirements of precision in sustainable viticulture, risks to 
the environment, products safety and consumer health and valuing of heritage, historical, cultural, ecological 
and landscape aspects”. 
2.2. Academic approach regarding the sustainability of wine industry 
Research of wine industry from a sustainable perspective has just recently started. The most of the academic 
research come especially from New Zeeland, USA, Australia, South Africa, but also Germany, Italy, Spain. In 
this paper, we only mentioned few of them.  
Hughey et al., 2005 analyzes sustainability from environmental perspective and compares three main 
environmental management systems from New Zeeland: Sustainable Winegrowing New Zealand, ISO 14001 
and Bio-Gro. Gabzdylova et al., 2009 examines the drivers that determine the applying of the sustainable 
practices in New Zeeland. Sinha and Akoorie, 2010 explain in their paper that institutional pressure does not 
determine the adoption of sustainable environmental practices in the wine industry of New Zealand. Flint and 
Golicic, 2009, have conducted a qualitative study for New Zeeland in which they try to find out what is the role 
sustainability plays within wine supply chains. Thomson and Forbes, 2011 investigated sustainable business 
practices in a small winery from Marlborough, New Zealand. They concluded that adopting the environmental, 
social and economic sustainability dimensions improve the business efficiencies.  
Sippl, 2006 researched sustainability in wine industry in the area of Baden-Württemberg, Germany. The 
author concluded that the wine producers from the area and the stakeholders are lacking information related to 
the topic. The wine producers consider the high costs as an obstacle in the way of sustainable development. Her 
results also show that sustainability concept is associated with environmental protection. Another study case 
including several European countries (France, Spain, Italy, Germany, Hungary, Greece), but also USA, shows 
that small wine producers, certified as organic, associate sustainability with environmental aspects, while 
bigger companies take also into account economic and social aspects Szolnoki, 2013. Environmental 
sustainability seems to be one of the major concerns for the stakeholders involved in wine industry Forbes et 
al., 2009. 
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Loveless et al., 2011, Zucca et al., 2009, Forbes et al., 2009 have investigated the consumers’ point of view 
regarding sustainability in wine industry. Corsi et al., 2011 have examined how different consumer countries 
perceive certain wine-producing countries in terms of the following product characteristics: environmental 
friendliness, taste profile and distinctiveness, type of wine, labelling, packaging, consumption occasion, safety 
and reliability. Loveless et al., 2010 show that “sustainability is less important to consumers than other 
credence characteristics like quality control”, excepting Sweden and the west coast US, where sustainable 
production is also an important attribute to consumers. Zucca et al., 2009 emphasize in their paper that 
“customers like the concept of sustainable winemaking but they really do not have a clear idea what 
sustainability means in practice or what processes the wineries do to achieve it”. The results of the study 
elaborated by Forbes et al., 2009 in Christchurch, New Zealand, show “that consumer have a strong demand for 
wine which is produced using “green” production practices”. The consumers believe that a wine that is 
produced in a sustainable way is at least as good as or even better as quality than conventionally produced 
wine, and they are ready “to pay a higher price for this wine”. It is obvious that sustainability has an important 
place in wine industry, but from investments point of view, sustainability has been less analyzed. 
2.3. Eco-efficiency concept 
Defined as a ratio between an environmental indicator and an economic one, the eco-efficiency concept has 
been introduced by Schaltegger and Sturm, 1989 as a “business link to sustainable development” Schaltegger 
and Sturm, 1990. Other authors that have approached and studied this concept are Klostermann, 1998, 
Desimone, 1997, Seiler-Hausmann et al., 2004, Huppes and Ishikawa, 2010. 
The most vehiculated definition of this concept is that proposed by World Business Council for Sustainable 
Development (WBCSD). According to WBCSD, “Eco-efficiency is achieved by the delivery of competitively 
priced goods and services that satisfy human needs and bring quality of life, while progressively reducing 
ecological impacts and resource intensity throughout the life-cycle to a level at least in line with the earth’s 
estimated carrying capacity” WBCSD, 2000a. 
“In simple terms, eco-efficiency means doing more with less. The concept of eco-efficiency is 
internationally recognised as the way business can contribute to the sustainability of our society” (EPA). “It is 
about more efficient use of materials and energy in order to provide profitability and the creation of added 
value” Glavic and Lukman, 2007. 
Elements that define eco-efficiency are: reduction of material and energy intensity, reduction of dispersion 
of toxic substances, enhancing of recyclability, maximizing sustainable use of renewable resources WBCSD 
and UNEP, 1996. “Eco-efficiency will become more important in the context of sustainability to show which 
process is more favourable than other alternatives” Saling et al., 2002. 
In eco-efficiency analysis of the wine industry, it is followed: energy consumption, water use, material use, 
emission of pollutants, and quantity of materials/waste EPA and DTFTWID, 2006. 
Eco-efficiency indicators are established by each company, according to the decisional level and the 
communication process. WBCSD, 2000b proposes a number of general indicators for measuring eco-
efficiency. There are also handbooks that explain how to measure the eco-efficiency NRTEE, 2000; JEMAI, 
2004; UN, 2004; UN, 2009.  
 
3.  Eco-efficiency analysis in the wine industry in terms of investment 
An investment can be made in many ways. Each of these ways is based on a project characterized by 
multiple information regarding the efforts and the different type of effects. Investments’ eco-efficiency refers to 
the complete amount of investment efforts, made, with the needed resources, for decreasing or eliminating the 
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impact on the environment and getting the maximum economic effects. For choosing the best option is used a 
system of indicators which puts all these information in a quantitative manner.  
Figure 1 expresses the main investment efforts and resulting effects by including the environmental 
dimension. 
 
 
  
 
 
 
  
 
 
Source: authors’work 
Fig.1. Presentation of the main investment efforts and resulting effects by including the environmental dimension  
In investments’ eco-efficiency analysis, it is recommended to determine first the eco-efficiency for each 
equipment, installation, machine that is going to be purchased. Eco-efficiency of each equipment is estimated 
as a ratio between its capacity (volume) and energy consumption for a given time JEMAI, 2004. The higher 
value will be chosen. The same will be done for storages and halls.  
Starting from how eco-efficiency is measured NRTEE, 2001 and considering the elements followed in eco-
efficiency analysis in the wine industry EPA and DTFTWID, 2006, we have built up the following indicators 
for investments’ eco-efficiency (IEEI): 
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=
  (5) 
where: 
• I.M.U. means one invested monetary unit. 
• EEinvEnergy expresses the investments’ eco-efficiency related to the use of energy. It shows the ratio 
between one invested monetary unit and the value of energy costs to produce one unit of the product 
reported to the monetary value of a delivered product or service. 
• EEinvWaste expresses the investments’ eco-efficiency related to the resulted waste. It shows the ratio 
between one invested monetary unit and waste costs to produce one unit of the product reported on the 
monetary value of a delivered product or service. 
• EEinvWater  expresses the investments’ eco-efficiency related to the use of water. It shows the ratio 
between one invested monetary unit and water costs to produce one unit of the product reported to the 
monetary value of a delivered product or service. 
• EEinvCO2 expresses the investments’ eco-efficiency related to CO2 emissions. It shows the ratio between 
one invested monetary unit and CO2 emissions costs to produce one unit of the product reported to the 
monetary value of a delivered product or service. 
• EEinvChemicals expresses the investments’ eco-efficiency related to the use of chemicals. It shows the ratio 
between one invested monetary unit and chemical use costs to produce one unit of the product reported 
to the monetary value of a delivered product or service. 
Considering the complexity of the investment process, for getting a preliminary image on the efficiency of 
the project, it is recommended to measure also other indicators (Vasilescu et al., 2000; Vasilescu et al., 2009) 
adapted to wine industry.  
4. Conclusions 
Sustainable development has an important place in wine businesses. Implementing this concept suppose 
environmental soundness, social equity and economic feasibility. There is a certain connection between 
sustainable development and investment, to be more specific, investments in green constructions, clean 
technology and organic products are considered investments for sustainable development. This article analyzes 
the sustainability of wine industry from an investment perspective. The aim of this theoretical approach is to 
measure the investments’ eco-efficiency in wine industry. Starting from how eco-efficiency is measured and 
considering the aspects followed in eco-efficiency analysis in the wine industry, we built up a set of indicators 
of investments’ eco-efficiency (IEEI). It is recommended to integrate these indicators in to the evaluation of an 
investment project in wine industry. We hope, through this paper, to encourage theoretical and practical 
research of sustainability in wine industry from an investment perspective.  
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